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Combined open and endovascular repair of a
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Bethany Goldstein, MD, Alfio Carroccio, MD, Sharif H. Ellozy, MD, David Spielvogel, MD, Nicholas
Morrissey, MD, Victoria Teodorescu, MD, Larry H. Hollier, MD, and Michael L. Marin, MD, New
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The use of endovascular stent grafts in the repair of thoracic aortic aneurysms has provided an alternative means of
treatment, particularly in the high-risk patient who may not tolerate conventional open repair. The combination of
conventional surgery and endovascular repair may allow for successful treatment in patients with anatomy unsuitable for
repair entirely by endovascular means alone. We present the case of a patient with a syphilitic thoracic aortic aneurysm
involving the aortic arch and descending thoracic aorta. He underwent a staged repair with an elephant trunk
reconstruction of the aortic arch followed by endovascular repair of the descending thoracic aorta. This is the first
reported case of the repair of a syphilitic aneurysm by means of endovascular techniques. (J Vasc Surg 2003;38:1422-5.)
In an effort to minimize the morbidity and mortality of
thoracic aortic aneurysm repair, the last decade has seen an
increased use of endovascular stent grafts as alternative
means of treatment. A combination of conventional sur-
gery and endovascular repair may be necessary when certain
anatomic characteristics preclude the applicability of endo-
vascular repair alone. We present the case of a patient with
a syphilitic thoracic aortic aneurysm involving the aortic
arch and descending thoracic aorta. Tertiary syphilis is a
rare finding with the advent of antibiotic treatment over the
last several decades, and the cardiovascular manifestations
of tertiary syphilis are particularly uncommon. This is the
first case managed by endovascular techniques of a syphi-
litic aneurysm eroding into the thoracic spine. The patient
underwent a staged repair with an elephant trunk recon-
struction of the aortic arch followed by endovascular repair
of the descending thoracic aorta.
CASE REPORT
The patient is a 48-year-old man who initially presented with
progressive lower extremity weakness and acute paralysis. His
medical history was significant for hypertension and syphilis. Phys-
ical examination on admission revealed a normally developed man
with lower-extremity paralysis and sensory loss; pulses were nor-
mal. Upper-extremity pulses, motor strength, and sensation were
normal. His cardiac examination was unremarkable, with no cer-
vical or abdominal bruits present. Laboratory examinations were
normal except for a serum RPR, VDRL, and treponemal antibod-
ies, which were positive. A presumptive diagnosis of tertiary syph-
ilis was given. A magnetic resonance image of the spine demon-
strated thoracic aortic aneurysm with erosion into the thoracic
spine at T4 through T7 (Fig 1, A). Additional imaging, including
a chest radiograph, computed tomography scan and angiogram,
demonstrated a large saccular aneurysm beginning in the proximal
arch and extending to the descending thoracic aorta, with a max-
imal diameter of approximately 10 cm and the bony erosive
changes noted (Fig 1, B-D).
The patient underwent an ascending and aortic arch replace-
ment with an open elephant trunk procedure during total cardio-
pulmonary bypass with a period of hypothermic circulatory arrest.
The elephant trunk repair is used in patients requiring a two-staged
repair for both proximal and distal thoracic aortic disease. The first
stage consists of the ascending aorta or arch repair in which the
terminal end of the graft is allowed to float distally within the
descending aorta. Subsequently, the second stage uses that free
distal end as the proximal end of the descending thoracic or
thoracoabdominal aorta repair. The arch vessels are revascularized
via a patch implantation onto the graft or by use of prosthetic side
arms from the graft to each individual arch vessel, as was the case in
this patient. He tolerated the procedure well and had an uneventful
postoperative course. His paraplegia and wheelchair dependence
were felt to place him at a high risk for a thoracotomy. For this
reason, he was enrolled in a high-risk study, approved by the
Institutional Review Board, for the second stage of his repair,
which consisted of exclusion of the descending thoracic aortic
aneurysm by means of endovascular stent graft device. In anticipa-
tion of his second-stage endovascular procedure, the open end of
the elephant trunk graft had been marked with clips to facilitate
fluoroscopic identification of the distal extent of this graft. The
second stage was performed under spinal anesthesia. After expo-
sure of the left common femoral artery, a Benson wire and an
angled Berenstein catheter were used to access the elephant trunk.
The Benson wire was exchanged for an Amplatz superstiff wire,
over which the Talent endograft module 1 was inserted and
deployed. This device had a diameter of 34 mm and a length of 150
mm. It was positioned with approximately 30 mm of overlap into
the elephant trunk. A second module was then positioned within
the first. This module had a diameter of 34 mm and a length of 150
mm. Overlap of the first and second endografts was approximately
30 mm. The distal fixation site was in the supraceliac aorta with
fixation over a length of 35 mm of normal caliber aorta. The
delivery system for the devices was 22 French. Angiography con-
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Fig 1. (A) Preoperative magnetic resonance image demonstrates thoracic aortic aneurysm with erosion into spine.
(B) Preoperative chest radiograph demonstrates widened mediastinum. (C) Preoperative computed tomography scan.
(D) Preoperative angiogram demonstrates aneurysm.
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firmed the placement of the graft; it was clear that the stent graft lay
well above the celiac trunk and that the aneurysm did not involve
any visceral segments. Completion angiography (Fig 2) demon-
strated complete exclusion of the aneurysm. The patient’s recovery
was uneventful. Postoperatively, a follow-up computed tomogra-
phy scan demonstrated successful repair with full exclusion of the
aneurysm without endoleak (Fig 3). The patient was transferred to
a rehabilitation facility for convalescence.
DISCUSSION
Prior to recent decades, syphilis accounted for approx-
imately 75% of aortic aneurysms. Since the advancement of
antibiotics, however, atherosclerosis has greatly surpassed
syphilis as a cause of aortic aneurysms. Tertiary syphilis may
occur up to 30 years after the original untreated infection,
and it occurs in up to 30% of those with syphilis. The
neurologic complications are the most common, present-
ing symptoms of tertiary syphilis; cardiovascular manifesta-
tions are rare.1 Most patients with cardiovascular syphilis
develop aortitis, which leads to aortic aneurysms, but oth-
ers may present with aortic insufficiency or coronary ostial
stenosis. Tertiary syphilis is known to cause an obliterative
endarteritis involving small vessels in any part of the body
due to invasion of the vasa vasorum. When it affects the
aorta, the necrosis and scarring can cause a noncalcified
thickening of the vessel wall. This leads to the formation of
aneurysms in the ascending aorta, which are commonly
saccular.2
Thoracic aortic aneurysms have high yearly mortality
rates, with 5-year survival of only 20% in those treated
nonsurgically and approximately 60% to 70% with elective
repair.3,4 The 30-day mortality of elective conventional
repair is reported to be in the range of 5% to 9%.5-8
Endovascular repair of thoracic aortic aneurysm carries
mortality rates of 7% to 10% in recent series.9-12 The
Fig 2. Intraoperative angiogram during endovascular stent graft
repair of descending aortic aneurysm after elephant trunk repair of
the aortic arch.
Fig 3. Postoperative computed tomography scan demonstrates complete exclusion of aneurysm.
JOURNAL OF VASCULAR SURGERY
December 20031424 Goldstein et al
potential morbidities of endovascular stent grafts include
paraplegia, renal failure, embolization, recurrence of the
aneurysm, migration of the stent-graft, or endoleak. As an
alternative option, the endovascular stent graft repair still
provides a less invasive method to those patients with
multiple comorbidities who may be at a high risk for open
surgery.
The anatomic requirements for endovascular tube graft
repair include adequate proximal and distal neck length for
fixation and suitable access vessels. These requirements may
limit its use, particularly when the aneurysm involves the
aortic arch where the proximal segments of normal aorta
may not be available for graft placement without compro-
mise of the arch vessels. One method to avoid these limita-
tions is the use of extra-anatomic revascularization prior to
endovascular repair. An example of this includes transposi-
tion of the left subclavian artery to enhance the proximal
fixation zone. Aortic arch reconstruction with creation of a
distal elephant trunk may further facilitate proximal en-
dograft fixation. An elephant trunk repair of the arch may
then be used to complete the reconstruction with an endo-
vascular stent graft to the descending thoracic aorta. In one
report of this staged repair, a patient underwent an elephant
trunk procedure followed by endovascular repair 5 months
later. This patient did well on short-term follow up, with-
out complications.13 Another more recent case was that of
a stent graft repair of a descending aortic aneurysm after
elephant trunk repair of a type A aortic dissection.14 There
were no reported complications of this approach.
CONCLUSIONS
Although thoracic aneurysms of the aortic arch are
often anatomically unsuitable for endovascular stent graft
repair, a combined open surgical and endovascular ap-
proach may be used to extend the application of endovas-
cular techniques. This report documents a patient with an
extensive syphilitic aneurysm of the arch and descending
aorta who was high risk for thoracotomy and benefited
from the complete occlusion of his aneurysm by means of a
staged repair using open surgical and endovascular tech-
niques.
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